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DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on December 10, 2009, which 
has been entered into the file. 

• By this amendment, the applicant has amended claims 1 1 , and 4 1 . 

• Claims 11-16, 18-23, 25-26, 28-29, 3 1-48, 51-54, 56-57, 59, and 61-64 remain pending in this 
application. 

Claim Rejections - 35 USC§ 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 11-16, 18-23, 25, 26, 28, 29, 31-48, 51-54, 56, 57, 59 and 61-64 are rejected under 35 
U.S.C. 103(a) as being unpatentable over the patent issued to Cameron et al (PN. 7,230,746) in view 
of the patent issued to Klug et al (PN. 6,665,100). 

Claims 1 and 41 have been amended to necessitate the new grounds of rejection. 

Cameron et al teaches a 3D image display utilizing computer generated hologram wherein the 
3D image display is comprised of a computer generated hologram (CGH) stored in a hologram bearing 
medium (Figure 6b), a Fourier transform lens (3) and implicitly includes a light source for illuminating 
the CGH to generated the diffracted light for reconstructing the 3D image for viewing. It is implicitly 
true, with regard to the amendment, that the Fourier lens would create an image plane for the light source 
and would image the light source into the image plane of the light source. The image plane that the light 
source is being imaged to should be the focal plane of the optical system. Cameron et al teaches that the 
computer generated hologram is calculated based on a point in the three dimensional object (point 14, 
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Figure 6b) to be reconstructed. The wave propagated from the hogel (8) focused at point (14) and reaches 
the eye pupil of the observer, which serves as the viewing window. The image viewed by the observer at 
the viewing window by inverse Fourier transformation. Form the viewing window extended by the eye 
pupil of the observer, one can trace a pyramid from the edges of the observer window through the point 
(14) onto a region forms only a portion of the hologram bearing medium or a hogel, as shown in Figure 
6b. The hogel (8) is then the computer-calculated and encoded hologram for reconstructing the point of 
the object. Cameron et al teaches that the hologram bearing medium is comprised of a plurality of hogels 
that serves as the sequence of the holograms. As demonstrated by Figure 6b, the single hogel (8) that 
serves as the region is encoded with information for reconstructing the point and is only region in the 
CGH that is encoded with the information for reconstructing that point. The size of the hogel limits the 
diffraction order of the light can be seen. Cameron et al teaches that the hologram recording medium is 
comprised of a plurality of hogels that serves as the matrix of cells. The diffraction of the light by region 
of the hologram recording medium equivalent to the hogel will be transformed to the viewing window 
and implicitly defines the size of the viewing window according to the diffraction order. 

Although this reference does not teach explicitly that the viewing window is no larger than a 
single order of the light diffracted by the hogel of the recording medium and the reconstructed hologram 
from the hogel is limited to the single diffraction order such is either implicitly included by the size of the 
hogel or an obvious modification to one skilled in the art to eliminate the possible of overlapping of 
different diffraction orders. The hologram reconstruction of the three dimensional object is within a 
reconstruction frustum between the hologram bearing medium and the viewing window, (please see 
Figure 6(b)). 

Claims 1 and 41 have been amended to include the phrase that "the optical system image the 
light source into an image plane of the light source" and then the viewing window is provide in the image 
plane of the light source. Cameron et al does not teach such explicitly. But it does teach that the 
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hologram can be reconstructed via the optical system at the focal point of the optical system as shown in 
Figure 1 . Klug et al in the same field of endeavor teaches an autostereoscopic three dimensional display 
using holographic projection wherein the viewing zones are formed at the focal plane or the image plane 
of the light source as shown in Figures 1-13. It would then have been obvious if not already the case to 
make the viewing zones at the focal plane or the image plane of the light source for the benefit of 
allowing the reconstructed holographic image to be viewed at the image plane of the light source. 

It also does not teach explicitly to include a sequence of the hologram for forming a video 
hologram. However such modification would have been obvious to one skilled in the art for the benefit 
of extending the application of the computer generated hologram to display video image. 

With regard to claims 12 and 5 1-52, it is implicitly true that the viewing window is positioned in 
relating to the eye of the observer, since hologram is direction selective, placing eye outside the viewing 
direction determined by the encoded hologram will not be able to view the reconstructed hologram. 

With regard to claims 13-14, it is implicitly true that the holographic reconstruction is made up of 
multiple secrete points and each of the point is related to the region of the spatial light modulator encoded 
with information for reconstructing that point. 

With regard to claim 15, Cameron et al teaches that the hologram is computer generated which 
means a computer processor is included. Although it does not teach explicitly to generate for left and 
right eye sequentially, such can be achieved since it is really a repetition of calculation steps for different 
eyes. 

With regard to claim 16, the hologram reconstruction representing the three dimensional scene at 
the observer viewing window is described by inverse Fourier transformation. This reference however 
does not teach explicitly that the holographic reconstruction representing the three dimensional scene is 
described by the Fresnel transformation of the hologram being coded in the medium. But since it has 
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similar arrangement of the instant application, it would satisfy the claim the same way as the instant 
application. 

With regard to claims 1 8-2 1 , it is implicitly true that the size of the viewing window that depends 
on the diffraction of light from the hogel is depends on the size of the hogel. The actual size of the 
viewing window is considered to be obvious matters of design choice to one skilled in the art. 

With regard to claims 22, 3 1 , 42 and 53, this reference does not teach to tracking the eye of an 
observer, however eye tracking sensor is well known in the art for detecting the eye position of an 
observer for allowing the light illumination and therefore the display of an image be accommodate with 
the movement of the observer. 

With regard to claims 23, 25, 26, 28, 29, 54, 56, 57 and 59, Cameron et al does not teach 
explicitly that the light source may include individual real or virtual point light source, line light source, 
and a plurality of point light sources. But it is known in the art that the light source used to reconstruct 
the hologram is the light source used to record it. One skilled in the art can certainly use different type of 
light source as desired for computer calculating the hologram that suitable for different type of light 
source illumination. 

With regard to claims 35-40, 43-45, and 61-64, Cameron et al teaches that the spatial light 
modulator is used to display the computer generated hologram this means the spatial light modulator can 
control the phase and the amplitude. This reference does not teach explicitly of reproducing color 
hologram. However a standard spatial light modulator can display color image with three primary color 
sub-pixels as one single pixel. It would have been obvious to one skilled in the art to make the display a 
color holographic display. This reference also does not teach that the spatial light modulator is a TFT flat 
screen. But since TFT flat screen is one known type of spatial light modulator such modification would 
have been obvious to one skilled in the art to use commercial available modulator for the display. 
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With regard to the features of intended uses of the display as gamming device, medical image 
display device or military information display device, such modifications are considered obvious to one 
skilled in the art for the benefit of achieving the desired the application functions. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in 
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 
assignees. A nonstatutory obviousness-type double patenting rejection is appropriate where the 
conflicting claims are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated by, or would 
have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 
(Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 
887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In 
re Vogel, All F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) maybe used 
to overcome an actual or provisional rejection based on a nonstatutory double patenting ground provided 
the conflicting application or patent cither is shown to be commonly owned with this application, or 
claims an invention made as a result of activities undertaken within the scope of a joint research 
agreement. 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a terminal disclaimer. 
A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 



4. Claims 11-16, 18-23, 25-26, 28-29, 31-48, 51-54, 56-57, 59 and 61-64 are provisionally rejected 
on the ground of nonstatutory obviousness-type double patenting as being unpatentable over claims 1 -22 
of copending Application No. 11/427,629. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because they both claim reconstructing three- dimensional scene using 
light source and hologram encoded in hologram bearing medium with the hologram be Fourier 
transformed. 

This is a provisional obviousness-type double patenting rejection because the conflicting claims 
have not in fact been patented. 
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5. Claims 11-16, 18-23, 25-26, 28-29, 31-48, 51-54, 56-57, 59 and 61-64 are provisionally 
rejected on the ground of nonstatutory obviousness-type double patenting as being unpatentable over 
claims 1-21 of copending Application No. 11/313,989. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because they both claimed hologram that is 
reconstructed. In various dependent claims they both claimed the same method for encoding into a region 
of the hologram information solely for a single point of the three dimensional scene. 

This is a provisional obviousness-type double patenting rejection because the conflicting claims 
have not in fact been patented. 

6. Claims 11-16, 18-23, 25-26, 28-29, 31-48, 51-54, 56-57, 59 and 61-64 are rejected on the 

ground of nonstatutory obviousness-type double patenting as being unpatentable over claims 1-19 of U.S. 
Patent No. 7,315,408. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because they both claim display device for reconstructing hologram. The identical 
specifics concerning the hologram are explicitly stated in the various dependent claims of both 
applications. 

7. Claims 11-16, 18-23, 25-26, 28-29, 31-48, 51-54, 56-57, 59 and 61-64 are provisionally 
rejected on the ground of nonstatutory obviousness-type double patenting as being unpatentable over 
claims 1-24 of copending Application No. 11/427,645. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because they both claim hologram that can be 
reconstructed to generate three dimensional object scene. The identical specifics are claimed in the 
various dependent claims of both applications. . 
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This is a provisional obviousness-type double patenting rejection because the conflicting claims 
have not in fact been patented. 

8. Claims 11-16, 18-23, 25, 25, 28, 29, 31-48, 51-54, 56, 57 and 61-64 are provisionally rejected on 
the ground of nonstatutory obviousness-type double patenting as being unpatentable over claims 1-26 of 
copending Application No. 1 1/427,644. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because they are not patentably distinct from each other since they 
both claim hologram for reconstructing three dimensional scene with the same arrangement and specifics 

This is a provisional obviousness-type double patenting rejection because the conflicting claims 
have not in fact been patented. 

9. Claims 11-16, 18-23, 25-26, 28-29, 31-48, 51-54, 56-57, 59 and 61-64 are provisionally 
rejected on the ground of nonstatutory obviousness-type double patenting as being unpatentable over 
claims 1-19 of copending Application No. 11/937,991. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because they both claim display device for reproducing 
hologram. . 

This is a provisional obviousness-type double patenting rejection because the conflicting claims 
have not in fact been patented. 

Allowable Subject Matter 

10. The following is a statement of reasons for the indication of allowable subject matter: of the prior 
art reference considered none has disclosed a method and device for reconstructing three dimensional 
scene using reconstruction device, (with details set forth in claims 1 1 and 41), includes a light source, an 
optical system and a hologram encoded on a hologram bearing medium wherein the optical system 
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images the light source to an image plane of the light source and a viewing window is provided at the 
image plane and the three dimensional scene is reconstructed from the hologram encoded in the hologram 
bearing medium within a reconstruction frustum stretch between the hologram bearing medium and the 
viewing window. 

Response to Arguments 

11. Applicant's arguments with respect to amended claims 1 1 and 41, have been considered but are 
moot in view of the new ground(s) of rejection. 

12. The applicant is respectfully noted as the cited references shown, it is possible to form the 
viewing window at the image plane of the light source. Since the claims no longer require, due to the 
amendment, the hologram to be formed between the optical system and the focal plane of the optical 
system, Figure 1 of cited Cameron reference in combination with the newly recited Klug reference 
disclose that it is possible to provide the viewing window at the focal plane of the optical system which is 
the image plane of the light source when the light source is imaged by the optical system to the focal 
plane. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (9:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Stephone B. Allen can be reached on 571-272-2434. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

Audrey Y. Chang, Ph.D. 

/Audrey ¥. Chang/ 

Primary Examiner, Art Unit 2872 



